Disruption of bone morphogenetic protein type IA receptor in osteoblasts impairs bone quality and bone strength in mice.
In recent years, several studies have found that the disruption of type IA receptor of bone morphogenetic proteins (BMPR1A) could increase bone mass. However, whether disruption of BMPR1A could have an effect on bone quality and bone strength is currently unknown. Osteoblast-targeted conditional knockout (cKO) of BMPRIA by crossing 3.2-kb Col1-CreER™ mice with BMPR1A fx +/+ mice was conducted. Then, in vitro and in vivo studies were employed to examine the effect of BMPR1A knockout on bone quality and bone strength. It was found that the ultimate force and stiffness of the femora decreased significantly in cKO mice when compared to control mice. The content of collagen and mineralization level decreased as the structure of the collagen became disorganized. The morphology of osteocytes in cKO mice was abnormal as well. The expression level of osteocalcin, a marker for the terminal differentiation of osteoblasts, decreased in cKO mice. This data indicated that the differentiation of osteoblasts in cKO mice was impaired. Immunohistochemistry examination revealed deregulated expression of dickkopf 1(DKK1) in osteocytes in cKO mice. Adding DKK1 to the culture medium reversed these effects. In conclusion, even though disruption of BMPR1A could increase bone mass, it also impairs bone quality and bone strength.